Effect on the quality of blood components after simulated blood transfusions using volumetric infusion pumps.
It is unknown whether the use of volumetric infusion pumps for the transfusion of red blood cells (RBCs) or platelet (PLT) concentrates (PCs) affects the quality of the blood components. We therefore investigated the in vitro quality of these components after use of infusion pumps. Ten different volumetric infusion pumps were used to simulate transfusion with RBCs and PCs. To prevent donor-dependent differences multiple units were pooled and divided into equal portions. The storage time of RBCs was 30 to 35 days (n=10 experiments), and for PCs, either 2 (n=5) or 7 days (n=5). For RBCs an infusion rate of 100 or 300mL/hr was used, and for PCs, 600mL/hr. Transfusions without an infusion pump served as a reference. None of the infusion pumps induced an increase of free hemoglobin, annexin A5 binding, or formation of echinocytes in RBCs compared to reference units. In 2- and 7-day-old PCs no effect was shown on PLT concentration, annexin A5 binding, mean PLT volume, and morphology score compared to the reference. The CD62P expression of 2-day-old PCs was significantly lower after transfusion compared to the reference, that is, 11.7±2.1% versus 8.1±1.3% (p<0.01). There was no adverse effect on the in vitro quality of RBCs or PCs after simulated transfusion using volumetric infusion pumps. A decrease in PLT activation was observed, which can probably be explained by capturing of activated or damaged PLTs in the 200-µm filter present in the infusion system.